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Summary and Conclusions 1 
Y D CONCLUSIONS 
1) Methods for isolation and purification of polyhedra and free virions of Bombyx mori 
Nuclear Polyhedrosis (BmNPV) fiom infected silkworm l m a e  have been 
standardized. 
2) Although BmNPV is reponed to be the type species of single nucleocapsid (SNPV) 
baculoviruses the presence of occasional multiple nucleocapsid (MNPV) particles was 
observed. 
3) EM studies of PDV revealed cylindrical rod shaped capsids with structurally different 
ends. A triangular projection or "nipple like" structure was present at the apex of the 
virion while a circle of claws was seen surrounding the base plate at the opposite end. 
The virion had a average length of 130 nm with a diameter of 35 nm. 
4) Isolation and purification of genomic DNA fiom virions was standardized. From 
extensive restpiction analysis the genome size was estimated to be 130 kb. 
5) A partial genomic DNA library representing 25 % of the genome was constructed by 
shotgun cloning BarnHI, HindIII, Q n I  and h I i I  fragments in pTZ18R phagemid 
vector. 
6)  In order to identify the p10 gene the BmNPV genornic library was prohed with the 
AcNPV p10 + p26 genes probe. A genomic clone NZB6 was identified to harbour the 
BrnNPV p10 region, which was analyzed M e r .  
7) NZB6 had an insert of 8 kb corresponding to the BamHI "D" genomic fragment which 
was restriction mapped and subcloned in pTZ18R for sequencing. 
8) An overlapping clone pBSK9 containing the 2 kb KpnI "W genomic hgment was also 
identified and subcloned into pBSKS+ for completing the BmNPV plO gene sequence. 
9) Sequencing of these subclones established a contigous 1.5 kb region around the 86.3 map 
units and found to harbour two ORF's which were homologous to the AcNPV p10 and 
p26 genes. 
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10) BmNPV p26 gene had a 723 bp coding for 239 aa with a predicted molecular mass 
of 26 kD. lt had 95.6 % and 93.8 % homology with the AcNPV p26 gene at the DNA 
and protein level, respectively. 
11) Sequencing the BmNPV plO region revealed a point mutation (deletion of a single '*A'' 
nt at position +210 w.r.t the ATG of the BmNPV plO ORF) which changed the reading 
frame, bringing a stop codon prematurely into the coding sequence resulting in a 
truncated protein of predicted mass 7.5 kD. Hereafkr, the gene is referred to as p7.5. 
12) B d T P V  p7.5 gene had a 21 3 bp O W  coding for 70 aa with a predicted molecular mass 
of 7.5 kD. It had 93.5 % and 90.0 % homology with the AcNPVplO gene at the DNA 
and protein level, respectively. 
1 3) The pattern of expression of the p 7.5 and p26 genes in BmNPV infected Bmhr cells was 
examined. Transcription analysis using antisense riboprobes revealed that p26 was 
constitutively transcribed at a weak level whereas p7.5 was a hyper-transcribed as a 
temporally regulated "very late" gene. 
14) Employing RNase protection assay, the trancription start site of p7.5 was mapped to 
"A'- (-72 nt wrt ATG) within the conserved baculovirus late genes promoters motif 
T-AAG. This result suggests that the p7.5 upstream sequences contain a strong promoter 
which could be exploited for hetrologous gene expression. 
15) The predicted P7.5 polypeptide contained a "Leueine Zipper'' protein dimerization 
motif which was found to be conserved across all the 10 different baculovirus P I 0  
proteins reported in literature. 
16) A major limitation in the of recombinant BmNPV is the low uptake of DNA 
by BmN cells. To improve the transfection efficiency of BrnN cells lipofection was 
established. This improved transfection procedure resulted in a 50 fold and 100 fold 
higher eficiency than the calcium phosphate method for transfecting BmN and Sf 9 cells 
respectively. 
17) For optimizing lipofection parameters two plasmid consbvcts harbouring either the luc 
or the /3-gal reporter gene under the control of the BmNPV early gene, ie-1. promoter 
were generated. 
18) Employing these reporter plasmid COnStUCts, lipofection parameters were established as 
5 ~8 input DNA along with 20 pl of DOTAP (for one million cells 135 mm dish in I ml 
of TC~OO medium without serum) when kept in contact with the cells for 8 h and 
harvested 48 h post lipofection gave optimal expression. 
19) sf 9 cells took up DNA more readily than BnlN cells. The intrinsic expression levels of 
the reporter genes within the transfected cells were similar in both BmN and Sf9 cells. 
20) Employing a 'Transfection followed by infection" transient expression assay, AcNPV 
polh and p10 promoters were shown to be functional in BmN cells infected with 
BmNPV. These results suggested that the virus modified tram acting host factors are 
conserved between the AcNPV and BrnNPV systems. Besides, both the AcNPV and 
BmNPV promoters can be used for constructing multiple expression vectors for high 
level expression in silkworm larvae through recombinant BmNPV. 
21) Transient LtJC expression levels from various constructs harbouring the luc reporter 
gene cloned at different lo~ations from the baculovirus polh arid plO promoter sequences 
were quantitated. "'Promoter context'' dictates the expression level of foreign genes 
under the control of baculovirus polh or plO promoters in the following manner 
+35 > +I > -3 > -8. 
22) The recombinant AcNPV, designated vAc1392hc - harbouring luc under the control of 
polh promoter at the 135 site was isolated by 96 well plate LUC assay followed by 3 
rounds of plaque purification. 
23) vAc13921uc produced very high levels of biologically funrional LUC as demonstrated 
by X-ray film fogging assay and SDS-PAGE analysis. The expression levels were found 
to be much higher than those from vAduc, a previously constructed recombinant 
AcNPV harbouring luc at -8 nt with respect to the polh promoter. 
24) A recombinant BmNPV, vBmluc - harbouring luc under the control of BmNPV polh 
promoter at the -3 site was generated by cotransfection of plasmid pBM030-luc and 
BmNPV DNA. vBrnluc-was isolated by 96 well dot blot assay followed by 3 rounds of 
plaque purification. 
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75)  - .. c~transfection of constructs 28.1/1~~ and 030bluc along with BmNPV DNA did not 
generate recombinant viruses because these recombination events resulted in inactivation 
of oRF 1629 (located downstream to polh), which thus appears to be an essentid gene. 
26) Tlae recombinant virus, vBmluc infected BmN cells emitted substantial bioluminescence 
immediately on addition of luciferin. 
7 7 )  The infection of B mori larvae (5th instar, 2nd day) with vBmluc resulted in high level - 
expression of luciferase in the caterpillars which was visualized by intense luminescence 
immediately after injection of the substrate - luciferin. 
28) Dissection of "glowing silkworms" revealed that the LUC expression was localized 
primarily in the fat bodies but not in the alimentary canal, silk glands or the trachea. The 
haemolymph also did not show any significant enzyme activity. 
29) The LUC expressed following infection of BmN cells or 13. mori larvae with vBmluc 
was inameunologicdIy identical to the firefly luciferase as ascertained in Western blots. 
30) LUC expression levels were quantitated with reference to a commercial standard either 
in a B e c h a n  scintillation counter operating in the single photon monitoring mode or a 
luminometer and estimated to be 170 mgL of BmN cells (ca. 1 o9 cells per litre) or 13 mg 
per larva. These levels are amongst the highest reported so fm for any heterologous gene 
expressed using the baculovirus system. 
